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Hisashi Suzuki, Hitoshi Kitano and Motohiro Kanno : Reversion Phenomena in Cu-
Zr-Cr Alloys. Reversion phenomena in aged Cu-0.12%Zr-0.28%Cr alloy have been investigated
by means of resistivity measurement and transmission electron microscopy, comparing with those of
Cu-0.30%Zr and Cu-0.26%Cr alloys. Specimens in the form of a 0.5mm sheet were solution-treated
at 9503C for 1 hr, water-quenched, aged and finally reversed.
Main results obtained were as follows :
(1) The reversion phenomena were confirmed to exist in Cu-Zr and Cu-Zr-Cr alloys as well as
Cu-Cr alloys, at aging temperatures between 300* and 503'C. The critical aging temperature for the
reversion was not observed in all the alloys.
(2) The reversion behavior was commonly observed in each alloy : the greater the difference be-
tween aging and reversion temperatures, the larger the amount of reversion and the shorter the time
to reach the maximum amount of reversion. Split aging increased the amount of reversion particularly
in Cu-Zr and Cu-Zr-Cr alloys, compared with that by conventional aging. The amount of reversion
in Cu-Zr-Cr alloy was greatly affected by the resolution of Cr precipitate formed by pre-aging.
(3) Structural changes in Cu-Zr-Cr alloy due to the reversion were hardly observed by transmis-
sion electron microscopy.
(4) The above results should be explained on the assumption that the size of the precipitate is
below the critical size for growth at the reversion temperature.
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Fig.l Changes in specific electrical resistivity during
reversion treatment of Cu-0.3% Zr alloy .Spec-
imens were solution-treated at 950'C for 1 hr,
water-quenched, then aged at 303'-'C for 50 hr
or at 500°C for 1 hr, and finally reversed at'
various indicated temperatures for various times
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Fig. 2 Effects of split-aging on the changes in specific
electrical resistivity during reversion treatment
of Cu-0.3% Zr alloy, comparing with the case cf
ordinary aging. Reversion temperatures, indicated
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Fig.3 Effects of reversion temperature and aging
temperature on the relative amount of re-
version in Cu-0.2G%Cr alloy. 4/>, and dp
are defined as follows : J p0. decrement in
specific electrical resistivity due to aging
after solution-treatment; Ap, increment in
specific electrical resistivity due to reversion
treatment on aged specimens
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Fig. 4 Changes in specific electrical resistivity during
reversion treatment of Cu-0.26% Cr alloy .Spec-
imens were split aged or ordinarily aged, and
subsequently reversed at indicated temperatures
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Fig.5 Changes in specific electrical resistivity
during reversion treatment of Cu-0.12%
Zr-0.28%Cr, Cu-0.26%Cr and Cu-0.3
% Zr alloys. All alloys.aged at 300-C for
50 hr. Reversion temperatures, indicated
300 400 500 600 700
R e v e r s i o n T e m p e r a t u r e ('C)
Fig. 6 Effects of reversion temperature and
aging temperature on the relative
amount of reversion in Cu-0.12% Zr-
0.2&%Cr alloy. Jo0 and Jp are
defined the same as in Fig. 3
h./.:. Zr-Cr
Zr-
L -•n
Fig. 6 |± Zr-Cr J
*«
 3
 *> Z r - C r f t 337
ic Cr
fc £ M— ^ f:
Split aged ol 300'C tor 20hr
and ol 350'C lor ISttr
at 350'C lot I5hi
£ 0.6
04
0.2
-02
Al ft
t B3-*j--f S ox-,
-C. i S-bh-i.
(150 kV) c i
fc. L A> L Wj-T:fl'Jl- 1 tiU vc ilij J*<0 ffl|$ 'Si: f b tOT
Ktict P>x.S^<h* ;X-^/rA^ofc. J: oxn!f^jfilJ$(«4r
Photo. 1 (a) , (b) , (c) t ^"f i £ H L fc. (a) O 350=C <DBV
SK-li. 15 hr tofinifUgcDBV.'^^frfj-.ox t L < IcPrillfe
(b) £0 400'-C x 1 hr oUJf** t'lt, ^ ip
. (c) 0500 "'Cxi hr n^
fbL,
-
4s quenched
ojed
R e v e r s i o n T i m e tmin l
Fig. 7 'Changes in specific electrical resistivity during
reversion treatment at indicated temperatures
of Cu-0.12%Zr-0.28%Cr alloy
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Transmission electron micrographs of Cu-0.12% Zr-0^8%Cr
alloy, (a) aged at 350°C for 35 hr after solution-treatment
at 950 =C for 1 hr; (b) aged at 400°C for 1 hr after the same
solution-treatment as (a) ; (c) aged at 500°C for 1 hr after
the solution-treatment
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Fig.8 Changes in specific electrical resistivity of
Cu-0.12%Zr-0.2S%Cr alloy, caused by
cycling the reversion treatment
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